New Public Management touts the importance of Information Technology (IT) in governmental processes in order to achieve objectives, redesign processes, and enhance the capacity of government. This article examines the utilization of IT in conducting an economic impact analysis required by National Environmental Policy Act. Using a quasi-experimental design, a control economic impact analysis (EIA) is compared with a test EIA that utilized the Regional Economic Modeling Inc. (REMI) software to determine how IT altered the EIA process. The findings indicate that using REMI provided a broader unit of analysis, reduced the time associated with data collection, and the projected economic impacts changed direction. Although this research identifies positives aspects of utilizing IT, it also discovers actions that may cause suspicions of discounting democratic values when IT is available for utilization in state department of transportation agencies.
I. Introduction
In 1969, Congress enacted the National Environmental Policy Act (NEPA). NEPA established a national goal for environmental protection, and, for the first time, federal agencies were mandated to incorporate an environmental review process into decision-making practices. To identify the environmental effects of build projects (roads, dams, and other infrastructure projects), bureaucrats had to develop an environmental impact statement (EIS) i , which is a detailed study that describes the environmental effects of projects proposed by bureaucratic agencies. The process of creating an EIS enables project planners to collaborate in a multi-disciplinary approach and determine the best available path for project construction. The EIS process creates "conditions under which man and nature can exist in productive harmony." ii Moreover, the EIS process requires planners to list alternatives to the proposed project. This rational administrative procedure forces planners to analyze multiple scenarios and, hopefully, choose the alternative that benefits the human environment while minimizing impacts to the natural environment.
Regarding the Federal Highway Administration (FHWA), the agency is responsible for examining and avoiding potential impacts to human and natural environments caused by state highway construction. However, the agency is also responsible for planning and accounting for the transportation needs of society. FHWA must balance the decision-making process and potential impacts on the environment within the context of transportation planning.
According to FHWA (2008) , its policy is: To the fullest extent possible, all environmental investigations, reviews, and consultations be coordinated as a single process, and compliance with all applicable environmental requirements be reflected in the environmental document required by this regulation; alternative courses of action be evaluated and decisions be made in the best overall public interest based upon a balanced consideration of the need for safe and efficient transportation; of the social, economic, and environmental impacts of the proposed transportation improvement; and of national, state, and local environmental protection goals; public involvement and a systematic interdisciplinary approach be essential parts of the development process for proposed actions; measures necessary to mitigate adverse impacts be incorporated into the action (p. 1) When developing the EIS, state transportation officials are required to analyze the economic impacts associated with a proposed project. This component of the EIS is called an economic impact analysis (EIA). In the enactment of the 1956 Federal-Aid Highway Act, transportation officials recognized the impacts a transportation facility could have on surrounding communities and the economy. In November 1956, the American Association of State Highway Officials (AASHO) iii passed a resolution "…urging all state highway departments to undertake and foster economic impact research pertaining to building surface transportation corridors…" (Highway Research Board, 1956, p. iii) . The promotion of EIA by the AASHO was a major catalyst that required state Department of Transportations to implement economic impact research. In addition, in 1972, FHWA developed "process guidelines" that were intended to affect the procedures by which state Department of Transportations analyzed the impacts associated with highway projects. These guidelines were not intended to control or direct the state Department of Transportation's investigation process, but to offer suggestions and advice regarding the administration of an EIA. (USDOT, 1977, p. 375) . Although there was a significant push for EIA between the 1950s and the 1970s, tremendous advancements have been made in the past twenty years. According to the FHWA (2003), "…significant progress has been made since that time in areas as diverse as modeling of future traffic flows; estimating the consequences of highway projects on jobs and incomes; and the application of computer technologies to support improved economic methods" (p. 8).
Traditionally, a benefits-cost analysis (BCA) was conducted to identify the benefits and costs of a highway project. However, the BCA method of analysis only measures the first order of effects associated economic impact. Typically, the BCA does not highlight the indirect and induced effects of highway improvement projects. A comprehensive EIA evaluates the direct, indirect, and induced effects (HLB, 2004; Weisbrod, 2000; Kaliski and Weisbrod, 1998; Weisbrod and Weisbrod, 1997) associated with the transportation system and the regional economy (FHWA, 2003) . Indirect effects can include changes in employment, wages, or business sales. Induced effects can include changes in industry patterns, land use patterns, and land values (Harrison et al., 2006) . According to the Transportation Equity Act for the 21 st Century (TEA-21), transportation projects should "support the economic vitality of the metropolitan area, especially by enabling global competitiveness, productivity, and efficiency" (USDOT, 2008, p.3) . As the nation continues to move forward into an era of globalized economy, transportation officials must account for how the transportation system will influence the economic development and growth of a region. According to the FHWA (2003), by analyzing the economic impacts of a transportation facility, transportation officials, decision makers, citizens, and planners can benefit. By analyzing alternative cost-effective designs, planners can determine the best return on investment, highlight the complexity of the project, and document the decision making process (p. 8).
This article examines the utilization of information technology software when conducting an EIA, compared to not using the technology. Drawing from the New Public Management (NPM) movement, initiatives were developed to transform "traditional bureaucracies" to "entrepreneurial organizations" (Page, 2005) . Brudney and Wright (2002) state that this era of "reinventing government" was supported ardently by the Clinton administration through the National Performance Review (NPR), which was published in 1993. This report, which was led by Al Gore, touted the importance of leveraging information technology (IT) in governmental processes to achieve objectives, redesign process flows, increase customer service to citizens, and enhance the capacity of government (Fountain, 2001) . Although the NPM promoted IT utilization in government, the notion of governance has focused on increasing the utilization of technologies to connect citizens to citizens, citizens to government, and government to citizens (Reddick, 2010) . The core focus of governance is to develop a strong sense of community.
Using a quasi-experimental design, a control economic impact analysis (EIA) is compared with a test EIA that utilized the Regional Economic Modeling Inc. (REMI) software to determine how IT altered the test EIA process. In the next section, I explain the research design and methodology of the study, and highlight the findings of the comparative analysis between the two EIAs. Finally, I will discuss the implications of utilizing IT in the implementation process and provide a conclusion.
Research Design and Methodology
This research examines the utilization of information technology (IT) when implementing an economic impact analysis (EIA), which is required by the National Environmental Policy Act. Using a quasi-experimental design, a control economic impact analysis (EIA), which was conducted by a state department of transportation, is compared with a test EIA that utilized the Regional Economic Modeling Inc. (REMI) software to determine how IT altered the EIA process. REMI is an economic computing model that captures industrial structures in a particular region. The REMI model is a "dynamic forecasting" model that incorporates several modeling approaches, which provides a user with a model that answers "what if…?" questions about a specific region's economy. REMI employs Input-Output models, econometric models, and computable general equilibrium models (REMI Inc., 2009) . This model provides analysts the ability to connect and account the effects of how transportation network changes impact the economy.
For this study, I had access to a REMI model that consisted of 37-regions, which included 82 counties iv . It is important to note that the state department of transportation had access to the REMI model when they conducted the control EIA, yet did not utilize it. In this research, a segment of I-269 that will traverse Memphis, TN provided a model test bed for this research (See Figure 1) . In 2006, a state department of transportation completed an EIA for the corridor. For comparison, I utilized REMI v to conduct a test EIA on the I-269 corridor. In an attempt not to bias the research procedures, I conducted interviews with Department of Transportation personnel and REMI specialists to determine the appropriate modeling techniques and data inputs. Due to this effort, I discovered that travel demand data and cost estimations were necessary to forecast economic impacts associated with the construction of the I-269 corridor. Therefore, trip count, vehicle miles travel (VMT), and vehicle hours travel (VHT) data along the I-269 corridor were requested from the DOT.
Additionally, I collected cost estimation data. Once the data were received, REMI support staff was contacted to assist in entering the information into the appropriate fields within the REMI model. Upon completion of simulating building I-260, economic impacts associated with the construction of the I-269 were forecasted. Using an EIA Framework vi , I juxtaposed the two EIAs to determine how the utilization of REMI altered the test EIA, compared to the control EIA, which was conducted by the state department of transportation.
Findings
This section highlights the comparison between the control EIA and the test EIA. An Economic Impact Analysis Framework was utilized to compare the two processes of analysis. The six-step framework includes: 1) Scoping, 2) Literature Review, 3) Approach and Methodology, 4) Analysis of Study Area, 5) Case Study Analysis, 6) Base Case Scenario v. Alternative Case Scenario. Table 1 compares the changes found in each step between the two EIAs. Step 1: Scoping The first step consisted of scoping the study area in both EIAs. In the control EIA, specific "spatial and technical parameters" were established. For instance, DeSoto and Marshall Counties were identified as accommodating the proposed I-269 corridor. Additionally, the control EIA indicated that the analysis considered only selected direct economic impacts, which occurred within a path approximately two miles wide that corresponded with the corridor.
Conversely, in the test EIA, the scoping process consisted of identifying affected regions for analysis, instead of a two-mile corridor path. The REMI model is calibrated in regions, not counties. Within the regional configuration of the REMI model, DeSoto County is classified as a single region in the REMI model, but Marshall County is "lumped" with Tate and Tunica Counties. Therefore, in the test EIA, the analysis includes four counties, which are classified as Region 1 (DeSoto County) and Region 2 (Marshall, Tate and Tunica Counties).
Step 2: Literature Review
Step 2 of the EIAs was a literature review. In the control EIA, the literature review highlighted the linkage between road access points and land development. The literature review indicated that road implementation is "integral" for development. The control EIA literature review also suggested that road development could induce economic growth because businesses, such as gas stations and motels, can develop storefronts along a corridor. Finally, the control EIA literature review indicated that deficiencies in a transportation network can affect travel patterns and cause users to alter their behaviors.
In the test EIA, elements of the Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-LU), and its predecessors, Intermodal Surface Transportation Efficiency Act (ISTEA) and Transportation Equity Act for the 21 st Century (TEA-21), were highlighted, both of which were based in part on the philosophical ideals of "reinventing government" rooted in the NPM.
The test EIA literature review suggested first that transportation network improvements affect both economic and non-economic issues. For example, the quality of life can alter due to the construction of a transportation facility, which can increase income, population, and employment in a community. The implementation of a transportation project could potentially alter the social fabric of a community. Second, the review highlighted the idea that the implementation of a transportation project may alter the local, regional, and national economy. Because a transportation facility can potentially enhance travel efficiencies, users can have increased access to other markets, which can increase leisurely activities, and also increase access to healthcare and educational facilities. Finally, increased safety could be a benefit associated with developing and improving transportation networks.
Although this step did not utilize REMI, it is important to highlight the differences between the EIAs' literature reviews regarding the theoretical and empirical relationships among transportation systems and economic development, economic expansion, and productivity. The test EIA provided significantly more literature regarding how transportation network improvements influence market access, mobility, and safety.
Step 3: Approach and Methodology
In
Step 3 of the control EIA, primary and secondary data were gathered in the analysis. Direct inquiry, field observations, and case studies were collected in order to analyze the economic impacts of the I-269 corridor. Due to these efforts, the analysts interviewed local governments, agencies, and other organizations to develop an understanding of the economic impacts. vii In total, nine organizations were consulted and more than 40 hours of field observations were conducted by the analysts. In addition, in the control EIA, a dataset from the local metropolitan planning organization (MPO) and Woods and Poole viii were utilized to analyze the study area.
In the test EIA, interviews with transportation experts, local planning agencies, and REMI consultants were conducted to determine the data needed to analyze the economic impacts of I-269 utilizing REMI. Travel demand data, as well as cost estimation, were necessary to simulate the economic impacts of I-269. After requesting the travel demand data from the DOT, the data were copied from the Excel document into the REMI model. In addition to collecting the travel demand data, cost data associated with the construction of I-269 were entered in the REMI model. With travel demand data and cost data entered in the model, a simulation of the potential economic impacts associated with the I-269 corridor was conducted.
In this step, the changes that occurred due to the utilization of REMI consisted of both approach and methodology. First, the control EIA required both qualitative and quantitative approaches to analyze the economic impact. Conversely, due to the utilization of REMI, the data collected were exclusively quantitative. Second, the data sets changed between the two EIAs. The control EIA utilized MPO and Woode and Poole data sets to determine growth patterns and economic impacts, whereas the test EIA collected travel demand data and cost estimations. To determine the study area growth patterns, which are illustrated in the next steps, data were extracted from REMI's control file. The REMI model is constructed with over 20 different databases ix that support the model. These data provide users the ability to survey economic indicators of a study area. For example, with REMI, a user can identify population and employment projections in a region, with or without transportation or policy changes entered in the model.
Step 4: Comparative Analysis of Study Area
In Step 4the study area and important economic impact measures were examined in both EIAs. These indicators included retrospective data and value added projections. For example, historical demographic and employment trends, as well as future projections, were highlighted. The control EIA data were represented in maps and tables. These data were presented in 20-year snapshots. For example, historical data were expressed represented 1980 and 2000, and growth projections represented 2000 and 2020. The control EIA analyzed two economic indicators: population and employment.
In the test EIA, spatial tools are not utilized in the analysis. Instead, output is presented in graphic form, which highlights time-series data. The historical analysis begins in 1990, which is 10 years later than the snapshots highlighted in the control EIA. For illustration and comparison, the test EIA presented population and employment. Moreover, the projections that were simulated from the REMI model extend to 2030, which provides an additional 10-year forecast. Table 2 compares the control EIA outcomes with the test EIA outcomes in order to identify differences in the area growth projections. Notably, these data are growth projections of the specified study areas. These data do not include the effects associated with the construction of I-269. That scenario is presented in step 6. Comparing the study area growth projections uncovered interesting findings. Table 2 indicates that not all economic indicators share the change proportionately. In other words, regarding Region 1, the test EIA projects a 14.9% increase in population by 2020 in comparison to the control EIA. However, the test EIA projects a mere 1.3% increase in employment in comparison to the control EIA.
In addition, Table 2 illustrates that compared to the control EIA, the test EIA forecasts dramatic population and employment increases in Region 4, 77.9% and 186% respectively. It is important to note that the comparison is skewed because the scope of the study area changed in step 1. Region 4 includes Marshall, Tate, and Tunica Counties, whereas the control EIA is reporting only findings from Marshall County
Step 5: Comparative Case Studies
In the control EIA, case studies were utilized to determine growth estimations. By analyzing I-75 and I-4 in Florida, the analysts determined estimations that were extrapolated to the I-269 corridor. Accordingly, "[case studies]… allowed the planning team to set outside boundaries for the analysis. In effect, the case studies established an apparent limit on the reasonable outcomes that might be achieved in all but the most favorable or aggressive scenarios" (USDOT, 2006, p. 25) .
Although case studies were utilized in the control EIA, this step was eliminated in the test EIA. This process change was a result of REMI's modeling capabilities. According to REMI analysts, the model is dynamic, which means it can estimate economic changes over time. By incorporating the model's complete inter-industry relationship with changing economic conditions, which are based on general equilibrium economic theory and underlying equations and response estimations, the model provides users with the capability to answer "what if ?" questions about the economy (http://www.remi.com/index.php?page=structure&hl=en_US). Most importantly, the response estimations provide a feedback loop in which the model integrates policy changes. Due to these modeling capabilities, case studies were not conducted to determine growth estimations in the test EIA.
Step 6: Base Case v. Alternative Case Scenarios
By utilizing the REMI model in the test EIA, the simulation indicates that there will be potential negative economic impacts associated with the construction of the I-269 corridor. However, the control EIA alternative case scenario suggests potential positive economic impacts associated with the construction of the I-269 corridor. In other words, REMI simulated that the development of the I-269 corridor will induce negative economic impacts in Region Although the test EIA indicates that the construction of the corridor will produce negative economic impacts, the negative economic impacts will not be immediate. According to the REMI model, both Regions 1 and 4 will experience a surge of employment, which is due to the construction of the corridor. However, after the corridor is operational, the regions will experience negative employment impacts compared to the base case (no-build) scenario. Regarding population, Region 1 will experience a slight growth in population during the first year of construction. However, after the first year, compared to the base case (no-build) scenario, both regions will experience less population growth. Thus, according to REMI, the development of I-269 will produce negative economic impacts. Regarding industry analysis, REMI simulated long-term negative economic impact on the study area. Table 3 illustrates the projection by industry. Notably, there is employment gain during the period of construction, but once the corridor is operational, the employment declines compared to a base case (no-build) scenario. By comparing the control EIA base case vs. alternative scenarios with the test EIA base case vs. alternative case scenarios, REMI changed the direction of the projected impacts. In other words, the control EIA suggested that the development of I-269 will produce positive economic impacts compared to not building the project. Regarding employment, compared to a base case (no-build) scenario, the control EIA suggested that the development of I-269 will produce an additional 1,399 jobs in DeSoto County and 2,379 in Marshall County by 2020. However, the test EIA, which utilized REMI, indicated that the construction of I-269 will negatively impact the regions economics. Table 4 compares the 2020 employment projections between the control and test EIAs. 
REMI Alternative Case Scenarios

Discussion
With the utilization of REMI in an economic impact analysis, which is required by the National Environmental Policy Act (NEPA), I observed changes in the process that do reflect tenets of the New Public Management (NPM) philosophy. For example, according to the tenets of the NPM, a top-down approach to utilizing IT would enhance decision-making power among users (Reddick, 2011) . Tools sought to reinforce and support the objectives of actors and bureaucrats are reflective of NPM. Notably, with the utilization of REMI, the transportation network changes were measured in the model, which enabled me to understand how alterations in the network will affect the larger economy. This feature of the model enhances the capacity to integrate network changes and policy changes into the simulation of developing a transportation corridor. REMI is a tool that can reinforce decisionmaking.
Regarding the literature review section of the EIAs, it is important to highlight the theoretical and ideological implications that are couched in the NPM paradigm. The test EIA literature highlighted the elements of SAFETEA-LU, ISTEA, and TEA-21. The origins of these acts parallel with the development of the NPM paradigm.
According to Weingroff (2001) , President George H. W. Bush claimed ISTEA to be "the most important bill since President Eisenhower started the Interstate System 35 years ago… this bill also means investment in America's economic future, for an efficient transportation system is absolutely essential for a productive and efficient economy" (p. 2).
In addition, in early 1987, FHWA formed a task force known as the Futures Group, which was led by Executive Director Richard D. Morgan. The group was divided into 19 working groups and tasked with "…taking a strategic look at issues, trends, technologies, and program options that would ultimately impact highways in the midrange future (2005) and the long-range future (2020). This would be… a zero based review. If the conclusion was that federal-aid highway program was no longer needed after the completion of the Interstate System, so be it" (Weingroff, 2001, p. 3) . Specifically, the Futures Group explored ways of increasing state and local flexibility reflected the philosophy of the departing Reagan Administration (Weingroff, 2001) . When George H. Bush took office in 1989, his administration began developing a National Transportation Policy initiative. The National Transportation Policy shifted America "from building the nation's basic transportation system to adapting and modernizing transportation facilities and services to support economic growth, meet the competitive demands of the international marketplace, contribute to our national security, and improve the quality of life for all Americans" (p. 8). The transformation of a basic transportation system to an adaptive and modernized system echoes the notion of transforming a "traditional bureaucracy" to an "entrepreneurial organization," which is the foremost tenet of the NPM movement.
Regarding this study, the control EIA literature review reflected characteristics of road access, implementation, and transportation deficiencies, whereas the test EIA literature review highlighted the importance of market access, safety, quality of life, and efficiencies. Moreover, the changes in Step 3 have significant implications for planners and citizens. Although the data collection efforts were streamlined due to the utilization of the REMI model and no fieldwork was required, this process change may not be beneficial to all actors. For planners, this reduction in data collection efforts can save money and time. However, by only using information produced from the REMI model, planners discount democratic values. Without visiting the construction site or interviewing local citizens and business owners in the community, planners are not engaged with the community and businesses, and they do not develop "grout knowledge" of the local economy (Schmidt, 1993) . Dialogue between the DOT and the local community should enhance the decision-making process regarding the construction of the planned transportation project.
Regarding the analysis of the study area, compared to DeSoto County in the control EIA, the test EIA predicts a 14.9% increase in population for Region 1. For employment, the test EIA predicted a mere 1.3% increase compared to the control EIA. This differential between population and employment may be due to the proximity of Memphis, Tennessee. Region 1 borders Memphis, which is the 18 th largest city in the US, and is a major economic hub that borders the study area. Due to propinquity of Memphis, many people reside in DeSoto County, which is Region 1, but work in Memphis. DeSoto County has experienced exponential growth in the last 20 years, and the county has successfully positioned itself to absorb the spillover growth from Memphis and Shelby County. The municipalities within DeSoto County, which have assembled the appropriate urban infrastructure to attract growth, have taken advantage of their proximity to the major employment areas in the Memphis area. Regarding the scenario comparisons in Step 6, the test EIA changed the direction of the projected economic impacts. This finding raise two important questions. First, why did REMI simulate this? Second, what does it mean for the community and the DOT? The answer to the first question lies in the travel demand data that were collected. According to the data provided by the DOT, when the I-269 corridor is completed, it will develop increased traffic congestion, decrease the level of service, and produce less trip counts in the study area. For reliability, the travel demand data were verified by modelers at Oakridge National Laboratory (ORNL). Due to the projected transportation network inefficiencies, the REMI model simulated negative economic impacts associated with the construction of I-269. However, this finding is contradictory to the control EIA.
So, what does this mean for the community and the DOT? The agency did not utilize REMI in the control EIA. Instead, the agency administrators contracted the EIA to consultants. This is surprising knowing that the state spent over $450,000 on the REMI model (Personal Communication, 2009 ).
Although many assumptions can be drawn from this decision, it was not determined why the DOT did not utilize the model. If the agency was initially attempting to achieve organizational objectives, but the REMI model did not produce sufficient evidence to support the construction of I-269, bureaucrats could have easily neglected utilizing the model, which discounts democratic values.
However, on the other hand, the agency may not have utilized the model due to the lack of expert personnel to conduct the EIA. The REMI model is extremely complicated and requires expert knowledge in economic modeling, as well as a foundational knowledge in traffic modeling. Regardless of the reason, a large amount of money was spent on the REMI for it not to be utilized in the control EIA.
Finally, even though this research presents REMI as an IT application that can be utilized in the EIA process, which is required through NEPA, many limitations are related to the REMI model. First, the estimations in the model are at the regional level. Not having data at a sub-county level can prevent DOTs from adequately analyzing the economic impacts associated with a localized transportation projects. Second, the cost of the model is a limitation. The REMI model utilized in the study cost the DOT $450,000 (Personal Communication, 2009 ). Many DOTs may not be willing to invest this amount of money into a tool that only analyzes the economic impacts of a project. Considerations for social and cultural impacts are equally important. Notably, the price depends on the number of regions included in the model. According to REMI analysts, the model used in this research is an extensive REMI model. Third, the model is essentially a black box and works only within the parameters that are built within the model. Finally, additional economic models are being utilized in transportation policy. For example, the MEPLAN, TRANUS, METROSIM, and TELUS models have been used to measure three-way relationships between transportation, land use, and economy.
Conclusion
In terms of the New Public Management, the paradigm focuses on developing a responsive bureaucracy that utilizes information technology (IT) to achieve objectives, redesign process flows, increase customer service to citizens, and enhance the capacity of government. This study found that the utilization of IT did alter the EIA. With the utilization of REMI, the scope of the EIA broadened, the data collection efforts decreased, and capacity to analyze economic impacts was enhanced. In addition, by comparing the control EIA with the test EIA, which utilized REMI, the direction of the economic impacts changed. In other words, the control EIA projected positive economic impacts associated with the construction of I-269, but the test EIA projected negative economic impacts. Although the REMI model altered the EIA, this study highlights limitations that are associated with utilizing IT in the NEPA process. First, the lack of "grout knowledge" may negatively affect the decision-making process. Second, the cost of the software may limit DOTs from utilizing the tool. Third, the REMI model is not capable of analyzing sub-county level data, which is a limitation for transportation planners. On one hand, this research highlights NPM as an impetus for utilizing IT in the NEPA process. However, on the other hand, this research discovers actions that may cause suspicions of discounting democratic values when IT is available for utilization
